Induction of potent CD4+ T cell-mediated antitumor responses by a helper HER-2/neu peptide linked to the Ii-Key moiety of the invariant chain.
The Ii-Key fragment from the MHC class II-associated invariant chain (or Ii protein) has been shown to facilitate direct charging of MHC class II epitopes to the peptide binding groove. The purpose of the present study was to test the potential of a series of Ii-Key/HER-2/neu776-790 hybrid peptides to generate increased frequencies of peptide-specific CD4+ T cells over the native peptide in mice transgenic (Tg) for a chimeric human mouse class II molecule (DR4-IE) (H-2b) as well as their antitumor potency. Following in vivo priming, such hybrid peptides induced increased proliferation and frequencies of IFN-gamma producing CD4+ T cells in response to either syngeneic dendritic cells pulsed with native peptide, or HLA-DR4+ human tumor cell lines expressing HER-2/neu. Hybrid peptides were more stable in an off-rate kinetics assay compared to the native peptide. In addition, antigen-specific CD4+ T cells from hybrid peptide immunized DR4-IE Tg mice synergized with HER-2/neu(435-443)-specific CD8+ T cells from HLA-A2.1 Tg HHD (H-2b) mice in producing antitumor immunity into SCID mice xenografted with the HER-2/neu+, HLA-A2.1+ and HLA-DR4+ FM3 human melanoma cell line. High proportions of these adoptively transferred HER-2/neu peptide-specific CD4+ and CD8+ T cells infiltrated FM3-induced tumors (tumor infiltrating lymphocytes; TIL) in SCID mice. CD8+ TIL exhibited long-lasting antitumor activity when cotransferred with CD4+ TIL, inducing regression of FM3 tumors in a group of untreated, tumor-bearing SCID mice, following adoptive transfer. Our data show that Ii-Key modified HER-2/neu776-790 hybrid peptides are sufficiently potent to provide antigen-specific CD4+ TH cells with therapeutic antitumor activity.